Senior Projects (COE)

Undergraduate Research

Fall 12-5-2019

College of Engineering Senior Design Competition Fall 2019
University of Nevada, Las Vegas

Follow this and additional works at: https://digitalscholarship.unlv.edu/coe_senior_projects
Part of the Computer Sciences Commons, Electrical and Computer Engineering Commons,
Environmental Engineering Commons, Environmental Sciences Commons, Mechanical Engineering
Commons, and the Science and Mathematics Education Commons

Repository Citation
University of Nevada, Las Vegas (2019). College of Engineering Senior Design Competition Fall 2019.
1-64.
Available at: https://digitalscholarship.unlv.edu/coe_senior_projects/28

This Booklet is protected by copyright and/or related rights. It has been brought to you by Digital
Scholarship@UNLV with permission from the rights-holder(s). You are free to use this Booklet in any way that is
permitted by the copyright and related rights legislation that applies to your use. For other uses you need to obtain
permission from the rights-holder(s) directly, unless additional rights are indicated by a Creative Commons license
in the record and/or on the work itself.
This Booklet has been accepted for inclusion in Senior Projects (COE) by an authorized administrator of Digital
Scholarship@UNLV. For more information, please contact digitalscholarship@unlv.edu.

FRED AND HARRIET COX

COMPETITION

December 5, 2019

Fred and Harriet Cox

Senior Design Experience
Part of every UNLV engineering student’s academic experience, the Senior Design project stimulates engineering
innovation and entrepreneurship. Each student in their senior year chooses, plans, designs and prototypes a
product in this required element of the curriculum. Working in teams, the senior design project encourages students
to use everything they learned in their academic program to create a practical, real world solution to an engineering
challenge.

Beyond the Classroom

Because of the requirement to work in teams, students also build good communication skills, presentation skills,
and even business writing skills. They also have to source and purchase the materials for the prototypes themselves,
giving them real-world budgeting experience.

Reward and Recognition

A team of industry judges choose winners in each category based on innovation, commercial potential, presentation
quality and sustainability. A cash first prize and second prize are given in each discipline, as well as a grand prize.
Through the generosity of patrons Fred and Harriet Cox as well as award sponsors, the College of Engineering
reimburses teams for the costs associated with the creation of their prototype. This ensures that teams are not working
under unfair financial constraints, but have the resources they need to excel.

Taking it Further

Senior Design teams are offered the opportunity to partner with MBA students from the Lee Business School
to create a business plan as part of the MBA curriculum. This collaboration has led to great success at
competitions such as: the Governor’s Cup, and the subsequent creation of many successful businesses.
Students wanting to take their projects to the next level are offered support from UNLV’s Research and
Economic Development team to pursue a patent for their prototypes. Additionally, engineering alumnus Chad
Miller offers pro bono services to assist students in filing provisional patents on Senior Design projects.

Get Involved

Teams often get project ideas from industry partners or friends of engineering who have an interesting problem
or concept they would like to submit. Teams may also be looking for an industry mentor or coach to help them
throughout the year as they work on a project.
Industry partners and individuals are also offered the experience of sponsoring an award category. To find
out what categories are available, or for other sponsorship information, contact Jack Aylor, Director of
Development, at jack.aylor@unlv.edu or 702-895-2913.
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Thank you
to our
2019
Fred & Harriet Cox
Senior Design
Sponsors!
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Thank you,
Senior Design Instructors!
Civil & Environmental
Engineering & Construction
Dr. David James
Computer Science
Dr. Andreas Stefik
Electrical & Computer Engineering
Dr. Ming Zhu
Entertainment Engineering & Design
Dr. Ming Zhu & Dr. Zhiyong Wang
Mechanical Engineering
Dr. Zhiyong Wang
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Fall 2019 Senior Design Judges
Carlos Banchik, P.E.
President of Innova Technologies
Mr. Carlos Banchik, P.E., brings 30 years of experience in numerous transportation
systems, earth retention, drainage, and building structures. He founded Innova
Technologies in 2003. Through his work at Innova, Mr. Banchik has worked on
hospitality, commercial, health, residential and education projects.
Mr. Banchik initially represented VSL Corporation, an international posttensioning materials supplier. After eight years, he joined Carter-Burgess (now
Jacobs Engineering) where he participated in major transportation projects in the
southwestern United States.
Mr. Banchik has knowledge of mechanical, electrical, and hydraulic design requirements and operations. He has
been responsible for more than $10 million of design fees on projects with more than $800 million of construction
cost.

Ken Brizel, CEO
ACAMP
Ken Brizel, CEO of ACAMP with 38 years’ experience in managing and developing
advanced technology products and organizations. An international executive,
operational experience in public and private corporations, acts as a hands-on leader
and mentor with extensive operational background strategy, business development,
planning, team building, sales, marketing, engineering, operations and manufacturing.
Previously served as CEO LightPath Technologies, a NASDAQ listed public company,
and also served as a Senior Vice President for Strategy & Business Development at
Oplink Communications and at AT&T Bell Labs/Lucent Microelectronics, Director of
Strategic marketing for Infrastructure Products and Product line Director for Consumer Digital Signal Processors.
Ken has worked in two start-ups, one sold and the other went public, trained in business at GE’s corporate
Crotonville global leadership institute.
Ken holds a Master’s Degree and Bachelor’s Degree in Electrical Engineering and concentration in solid state
physics from RPI (Rensselaer Polytechnic Institute) and was awarded the prestigious David Sarnoff Award for
Outstanding Technical Achievement at RCA Corporation.
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Fall 2019 Senior Design Judges
Chris Creasey
Director of Business Development, Tutor Perini Building Corp.
Chris joined Tutor Perini in 2000 as a Senior Estimator. After quickly proving his
abilities, he moved up the ranks to Manager of Estimating Services and then to
Director of Conceptual Estimating. In 2018, Chris was promoted to Director of
Business Development for the company’s Western Division, focusing on the Nevada
and Arizona regions and Native American projects. He is responsible for establishing
and maintaining client relationships, identifying potential opportunities, researching
market trends, developing corporate plans, and integrating marketing efforts with
other technical departments. Chris has worked on many of Las Vegas’s iconic
projects, including CityCenter and Cosmopolitan. He attended college in upstate New York, at both Genesee
Community College and State University of New York at Brockport. He has lived in the Las Vegas area for 16
years.

Adriana Gonorazky, P.E.
Senior Vice President of Innova Technologies
Mrs. Adriana Gonorazky, P.E., S.E., brings 31 years of experience in numerous
types of building projects. Since joining Innova in 2006, Ms. Gonorazky has
provided her assistance scheduling projects, dealing with clients, providing
independent quality assurance to building projects predicated on her knowledge of
building codes and local amendments.
Mrs. Gonorazky worked for eight years in the San Francisco Bay Area on numerous
building projects that frequently involved her work in forensic engineering using
destructive and nondestructive techniques in different types of building structures.
Upon her arrival to Nevada, Mrs. Gonorazky joined the office of Martin and Peltyn (currently John A. Martin
& Associates (JAMA) of Nevada), a leading structural firm specializing in hospitality and institutional projects.
She then joined BORM Associates as director of operations and was responsible for the timely completion
of numerous projects involving single and multistory structures, while providing construction assistance
services.
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Ram K. Kumar
Transformational Leader

Dr. Kumar is a transformational leader who employs his critical and strategic thought
process in generating creative solutions. He uses his excellent written and oral
communication skills in effectively articulating his thoughts and bringing the benefits
of holistic, success factor-centric thinking processes. Over his 45-year career,
Dr. Kumar has developed extensive experience and expertise in all aspects, from
planning and programming to design and construction, of highway, rail, transit and
facility program and project delivery.
As a Project Manager representing public sector owners, Dr. Kumar has overseen
preparation of CEQA / NEPA Documents, project design for Design-Bid-Build and DesignBuild Delivery Methods, and project construction under both delivery methods. He
prepared RFPs and IFBs to ensure the clients’ and contractors’ interests were protected by appropriately allocating
risks to the different parties. He provided leadership in overcoming challenges during various stages of project
delivery by resolving disputes where necessary and providing recommendations to the clients.

Guy Martin

President, Martin-Harris Construction
Guy Martin has built a 36 year career at Martin-Harris through an intense passion for
construction. He has been an active participant with community organizations such
as the Urban Chamber, NAMC, the Latin Chamber and the Workforce Connection
where he sits on their Board. Guy serves as a mentor and leader to the small business
community, helping build and expand companies throughout Las Vegas. He also believes
our corporate citizen responsibility extends to helping improve our educational system,
while cultivating the next generation of construction industry professionals. Guy has been
involved with other industry organizations including serving in leadership positions such
as President of the AGC Las Vegas Chapter in 2014 and Director on the AGC National
Committee in 2015. Following the legacy of Martin-Harris Construction’s founder (and Guy’s father) Frank Martin,
Guy is eager to continue Martin-Harris’s commitment to the construction industry and its future workforce.

7

Fall 2019 Senior Design Judges
Joseph Micatrotto II
Principal and Founder KAIROC
Joe Micatrotto is the Principal and Founder of KAIROC, a boutique development and
consulting firm. Prior to KAIROC, Joe was the Chief Operating Officer and Founding
Member of MRG Marketing & Management, Inc. He lead the MRG team from inception in
2005 until it’s acquisition in 2018 by Raising Cane’s Chicken Fingers. The MRG Team was
the largest franchisee for Raising Cane’s in the world, at over $140,000,000 annually. Prior
to founding MRG, he was a Managing Partner for Buca Inc., the parent company of Buca di
Beppo Italian Restaurants.
Moving from one passion to another, Joe aims to meld the knowledge of the restaurant industry with the bricks and
mortar of development. He looks to leverage restaurant industry relationships into great development projects and
growth for others. He enjoys helping the next generation of restaurateurs by guiding them from thought to creation of
concept and continues to build stronger communities to live and play in through philanthropy and community service.

Robert Rippee

Director, Hospitality Lab at the International Gaming Institute, Division of
Research and Economic Development
Robert is the Director of the newly formed Hospitality Lab. As the gaming innovation
class has brought innovation to the casino industry, the Hospitality Lab will seek
to do the same with the global hospitality industry. The lab is a project oriented
innovation lab addressing the top needs and opportunities within an entire industry.
He is a technology and hospitality consultant with Elysian LLC. He is the former
senior vice president of marketing for Las Vegas Sands Corporation. He brings more
than 25 years of innovation experience in hospitality along with a powerful network
of advisors and mentors across venture capital, big tech, big hospitality, and gaming. He serves as a board
advisor and consultant to several early stage technology startup companies. He has provided CXO consulting
and mentoring to both startups and growth stage enterprises as well as consulting services on innovative
thinking and product development to mature brands. He is the author of several innovative papers including
The Ages of Marketing, a unique perspective on the convergence of technology, branded content and data
science that is enveloping business today.
Rippee holds an MBA in Operations Management from the University of Georgia’s Terry College of Business and
an undergraduate degree in Finance from The University of Wyoming. Throughout his business career, he has
received several prestigious industry awards and he’s been tapped as a thought leader and asked to lecture at
organizations as diverse at the Luxury Marketing Council in Manhattan to The Graziadio School of Business and
Management at Pepperdine University. He is a Veteran, serving as a Pilot in the United States Navy.
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Fall 2019 Senior Design Judges
Marivi Stuchinsky
Global CTO, Technologent
Marivi Stuchinsky is the Global Chief Technology Officer for Technologent. She has
over 30 years of IT leadership experience with a proven track record in delivering
secure, robust enterprise technologies, as well as large scale global IT projects. Marivi
joined Technologent in March 2018 as the Global CTO leading the Engineering Team,
Professional Services Delivery, internal IT and the Service Operations organization, which
includes Core Technologies and Managed Services that provides best in class “as-aservice” programs to Technologent’s fortune 500 clients.
Marivi is an active member of EWIT (Executive Women in IT), CIO Certification
for Women Program at UCI, UCLA IS Associates, STEM Advantage, and often speaks at Technology
Conferences such as Gartner Conference, CIO Executive Council, Cisco Live, Dell EMC World, VMWorld,
Oracle Open World and Dreamforce. She has authored an article for Fortune.com entitled, “Why It’s Never
Too Late for Women to Get That Engineering Degree,” and has been featured in numerous technology
publications, such as Symantec CIO Digest, Computer Associates, EMC, VMWare and Wall Street Journal.
Marivi holds a Bachelor of Arts degree in Advertising from College of the Holy Spirit in Manila, Philippines and
earned her Computer Science and Engineering degree from Computer Learning Center in Los Angeles, CA.

Shirish Tangirala

Managing Director of Inpixon India
Mr. Tangirala is a technologist and serial entrepreneur with an affinity towards
product innovation. His experience spans twenty-five years and five countries in
engineering, IT and business domains. He has been instrumental in establishing and
expanding Inpixon’s presence on the Indian sub-continent and continues to lead
Inpixon’s operations in India along with his duties in managing Inpixon’s IP portfolio
and supply chain.
In late 1999, Mr. Tangirala immigrated to the United States and launched New Century
Global Solutions (NCGS), serving as President. NCGS was acquired in 2010, and Mr.
Tangirala continued with the newly formed Global Medical Informatics (GMI) as President and CEO. In 2015, Mr.
Tangirala accepted the position of Vice President at Sysorex (now Inpixon), driving the company’s offshore delivery
initiatives and product certification and compliance and has served in various capacities with the company since.
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DEPARTMENT OF CIVIL
AND ENVIRONMENTAL
ENGINEERING AND
CONSTRUCTION PROJECTS
Department Chair
Dr. Sajjad Ahmad
Senior Design Instructor
Dr. David James
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Downtown Access Project
Project Participants
Tyler Adams & Lidia Morales
Instructor
Dr. David James

Faculty Advisors
Dr. Mohamed Kaseko & Dr. Haroon Stephen

Technical Advisor
Brook Demitropoulos

Community Advisor
Ryan Wheeler

Problem Identified
With the completion of Project Neon, surrounding road improvements are needed to meet new area standards and
future traffic demands. This region is the busiest stretch of highway in Nevada, seeing nearly 300,000 vehicles per
day (one-tenth of the state population), and is expected to double by the year 2035. The Nevada Department of
Transportation (NDOT) is turning its sights to just east of Project Neon, to an out-of-date two-mile viaduct known
to have poor structural conditions, higher than average crash rates, and an inadequate capacity. The Downtown
Access Project addresses these issues and proposes solutions that will revitalize downtown commerce and
communities.
Current Solutions
Three feasible options have been proposed for the replacement of the deteriorating viaduct: replace and widen
the existing structure to current standards; demolish the structure and construct a widened freeway at grade; or
demolish the structure and construct a widened recessed freeway, providing options for capping (green spaces).
Modernizing viaduct structures and constructing freeways at grade are common practices. Recessed freeways with
capped portions are rarer and can be found in cities such as Dallas, TX (Klyde Warren Park) and Boston, MA (Rose
Fitzgerald Kennedy Greenway). NDOT is considering a recessed alternative with capped freeway portions.
Team’s Solution
Based on the client’s needs and the project’s scope, the team determined that the best alternative would include
a fully bored tunnel system underneath the widened recessed freeway, in order to remove the socioeconomic
barrier caused by the existing viaduct and promote further development within the area. The full tunnel system
would also alleviate current traffic congestion and provide locals with the opportunity to bypass downtown traffic
during peak times. This alternative would require less right-of-way acquisition; thus causing minimal impact to
the community. The urban arterial roads above the tunnel system would also offer better downtown access and
create the opportunity to implement greenspace throughout the area. The
incorporation of contemporary traffic designs within the tunnel system, like
high occupancy toll lanes and dynamic speed limits, would offer efficient
active traffic management techniques, novel to Nevada transportation.
Uniquely tailored to fit the needs of the Las Vegas Valley, this innovative
infrastructure would ultimately attract a resurgence in the area and provide
for future traffic capacity needs.
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I-11 Routing Options
Project Participants
Morgan Meyer & Hannah Nicholas
Instructor
Dr. David James

Faculty Advisors
Dr. Haroon Stephen & Dr. Hualiang Teng

Problem Identified
With an ever-growing community here in the Las Vegas Valley, and a regional goal of diversifying and expanding
intercity trade, the I-ll Interstate Highway provides the means of meeting local transportation demands, while
bringing new economic opportunities to our community and many others. The need for the I-11 Interstate Highway
has already been established by the Intermountain West Corridor Study, conducted in November of 2014. Although
the need for another interstate in the Las Vegas Valley may not be immediately apparent, Las Vegas must be
prepared for increased traffic volume if it hopes to continue growing.
Current Solutions
Prior to the start of this project, NDOT conducted the Intermountain West Corridor Study (IWCS) to establish the
vision of the I-11 corridor, justify the need for the corridor, and develop proposed alternative routes. The alternatives
proposed as part of the IWCS include: expanding existing corridors or constructing a new corridor. Expansions to
existing corridors begin at the current I-11 portion near Boulder City. The alternatives are: connecting the I-11 to
the CC-215, and then to the US-95; connecting the I-11 to the CC-515, and then to the US-95; constructing a new
freeway on the west side of Frenchman Mountain and Sunrise Mountain; or constructing a new freeway on the east
side of Frenchman and Sunrise mountains.
Team’s Solution
This project will evaluate these four alternatives for their overall environmental impacts and benefits for the Las
Vegas Valley. The alternatives will be evaluated based on criteria established by the Moving Ahead for Progress in
the 21st Century Act (MAP-21), NEPA, LEED, and Envision. The selected solution will be evaluated as the best in
terms of: land use, traffic impact, air quality, noise, vibration, aesthetics, hazardous materials, geology, and soil, as
well as historic, cultural, biological, and water resources, and other considerations as relevant and necessary.
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Interlocking CMU Bricks (Banova Bricks)
Project Participants
Andrew Pappas & Dayson Watanabe
Instructor
Dr. David James

Faculty Advisor
Dr. Nader Ghafoori

Problem Identified
Specialized labor is usually required for placing typical brick and mortar for CMU walls, and this requires extra
money and time. Even when specialized labor is not used, mistakes can easily be made by those who are
inexperienced in brick laying (typical home owner).
Current Solutions
Currently, there are some existing interlocking CMU bricks on the market, which offer similar characteristics as those
offered by the Banova Bricks. These characteristics include: an interlocking mechanism, spacing for vertical and
horizontal reinforcement, and no requirement for mortar.
Team’s Solution
The Banova bricks offer a cost effective and efficient alternative to the current concrete masonry units (CMU) in the
market today. The Banova Bricks will save money on labor since a non-professional can easily place the bricks. The
cost of materials will be reduced, since mortar and traditional masonry tools are not needed. Several Banova bricks
can be laid in the time it takes a mason to lay one traditional brick. The Banova bricks can also be manufactured in
any size or material.
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Swenson Airport Connector Drainage
Project Participants
Jason Spain & Jeff Thomson
Instructor
Dr. David James

Faculty Advisor
Dr. Haroon Stephen

Problem Identified
The Swenson Airport Connector, located between Russell and Tropicana Avenue, has a flooding issue that causes
traffic to build up in the street. The flooding issue is a result of no drainage infrastructure in the Airport Connector
roadway, along with a low point that is located in the street section, just south of Tropicana Avenue.
Current Solutions
No current market solutions have been brought to our team’s attention. Solutions to improve traffic flow have been
presented to us, but nothing for drainage improvements.
Team’s Solution
The solution is to design a storm drain system that will take a certain amount of surface flow off of the street, travel
through a drainage easement to the east, and discharge the intercepted flow into the easement. Another solution
to be implemented is raising the low point in the street to reduce the amount of ponding depth that occurs before
the water is conveyed into the same drainage easement to the east. The first benefit of these solutions is that the
safety of drivers in this area would be increased. By utilizing the dry lane criteria, at least one lane of traffic would
be completely dry from any water for a 10-year storm event or less, meaning less depth of water for the other lanes,
as well. The second benefit to the general public would be that during rain events, traffic flow would not have as
negative an impact as it did before the proposed drainage improvements.
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Tropicana/I-15 Interchange
Project Participants
Scott Schofield & Courtney Wyatt
Instructor
Dr. David James

Faculty Advisor
Dr. Mohamed Kaseko

Problem Identified
In what is the busiest intersection in the entire state of Nevada, the interchange at the I-15 freeway and Tropicana
Avenue inadequately addresses current and future traffic flows. Currently, peak hour traffic leads to significant
delays for both through traffic and turning movements onto I-15. The signal at Tropicana and Dean Martin, just west
of the interchange, creates significant buildup that adds to the already backed-up interchange. Moreover, traffic is
expected to significantly increase when the new Allegiant Stadium begins operations in the fall of 2020.
Current Solutions
Current solutions include: a redesign for more lanes across the Tropicana bridge, specifically for three turning lanes
to enter the I-15, and three lanes that run straight along Tropicana; and a redesign to eliminate the Dean Martin
intersection, relocating Dean Martin to run under the Tropicana bridge and alongside the I-15.
Team’s Solution
The team’s solution is to use the current proposed redesign, with the exception of the Dean Martin relocation. The
team proposes to route Dean Martin underground, into a tunnel, to avoid crossing Tropicana Avenue. This would
eliminate the need to relocate Dean Martin to alongside the I-15, while still reducing congestion, and improving
traffic flow for the area. The result will allow for the area to accommodate the expected increases in traffic volume
from regional growth, area development, and the new stadium. This redesign will benefit the general public in the
surrounding area, and ultimately the economy of the Las Vegas Strip, since this is the busiest intersection in the
state.
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Water-Smart Bathroom System
Project Participants
Karwah Lee & Katelyn Sasaki
Instructor
Dr. David James

Faculty Advisor
Dr. Haroon Stephen

Technical Advisor
Dr. Erica Marti

Community Advisor
Dr. Kazi Tamaddun

Problem Identified
The Colorado River Basin is facing its driest 20 years in recorded history. Just this year, the Colorado River Drought
Contingency Plan was passed, to cut back on water use from the Colorado River in anticipation of a further decline
in river flow. Resorts and hotels represent 6.8% of water usage, while homes represent 59.9% of water usage
under the Southern Nevada Water Authority municipalities. It is imperative that water resources be used more
conservatively, with long term impacts in mind.
Current Solutions
In today’s current market, there are several devices, such as aerated shower/faucet heads and low-flow flush toilets,
which aim to use less water than the leading competitors. Further, motion-sensor faucets are applied to water
systems, and will only expel water if they sense an object under them, in the hopes of preventing wasteful usage of
water. Additionally, there are DIY water systems that aim to reuse greywater for irrigation systems.
Team’s Solution
Applying the Water-Smart Infrastructure Socio-Economical Ramifications (WISER) in new or current bathroom water
systems would be beneficial for communities because this system would conserve an enormous amount of water.
Most bathroom water systems today combine sewage and greywater to send to wastewater treatment plants.
However, WISER is unique because it can repurpose greywater generated from showers and sinks to reuse for toilet
flushing. Greywater from sinks and showers will travel down drains, and then be filtered as it is redirected to a water
storage tank for toilets. If the tank is full, excess water can then be used for other purposes such as irrigation. This
system also integrates many current water conservation
methods, like aerated shower/faucet heads, motionsensor/timed water faucets, and low-flow flush toilets
into one system. WISER can be adapted to a small
home or a large resort hotel, which makes it marketable
to various customers.
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DEPARTMENT OF
COMPUTER SCIENCE
PROJECTS
Department Chair
Dr. Sidkazem Taghva
Senior Design Instructor
Dr. Andreas Stefik
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PrinciPREP
Project Participants
Jonathan Daniels, Joahna Claire Golez, Trevor Gower,
Scott Hamilton, Rakivaea Kvitting & Erwin Navarro
Instructor
Dr. Andreas Stefik
Problem Identified
There is a lack of available resources for AP Computer Science test preparation. The Google Play Store only has four
options, and the Apple App Store has two. The only other resources available are test prep books, that are around
230 pages, which is too much to read when doing a last-minute study session. In general, there is a lack of digital
resources, and the hard copy resources are too expensive and long.
Current Solutions
As stated above, the two main kinds of resources available for test prep are apps, which are very limited, and books,
most of which are very long to read.
Team’s Solution
Our team’s app will solve the problems by providing an updated, concise bank of test questions that allow the user
to quiz themselves on all AP Computer Science principles. These questions will be multiple choice, and the user
can personalize their quizzes by topic. The app will also feature fun ways to study, including a charades-type game,
in which a friend would describe a keyword and the player would guess said keyword. The app will also include a
glossary of important terms. All of this will be free on the Google Play Store.
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Arcanium: Magic College
Project Participants
Albert Antero, Jania Carla Cunanan, Ryan Desacola,
Ean Engdahl, Matthew Gordin, Maria Lisondra,
Tyler Proffitt, Christian Saracay & Lisel Anne Valdez
Instructor
Dr. Andreas Stefik
Problem Identified
Arcanium: Magic College aims to be a Role-Playing Game (RPG) accessible to as many people as possible. Many
video games do not give proper accessibility options for people with hearing, motor, or visual disabilities. Arcanium:
Magic College provides the RPG experience with accessible features such as Text-To-Speech.
Current Solutions
In the current market, solutions for people with the listed disabilities above exist. These solutions are limited to colorblind options, and easier game modes (such as “Story Mode” in the Kingdom Hearts series), as well as the ability to
increase the font size of text, and the ability to disable timed button inputs (Spiderman, 2018).
Team’s Solution
Arcanium: Magic College outperforms current games in the market in terms of accessibility because it prioritizes
Text-to-Speech functionalities. This game also offers features of navigation and exploration across a map for blind
players by implementing a “Route-To” navigation system. These two features are not implemented as often in video
games, since the more common features for accessibility are color-blind options and easier game modes. In our
solution, difficulty and skill are still maintained in gameplay by having spell-casting systems and skill trees, rather
than having a separate mode entirely.
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Delphi Trader
Project Participants
Ivy Bavish, Matthew Farmer, Kevin Heward,
Bradyn Mensch, Nicholas Poole,
Ty Wagonseller & Benjamin Zofcin
Instructor
Dr. Andreas Stefik
Problem Identified
The stock market has a high level of uncertainty in relation to whether a trader should buy, sell, or hold their stock.
In the past, this uncertainty has been the cause of missed opportunities, personal bankruptcy, and in the most
extreme cases governmental collapse. Avoiding these problems would allow for a more transparent and prosperous
experience with stock market trading.
Current Solutions
Companies like Predict Wall Street, First Daily Market Forecast, and StocksNeural offer AI-like predictive software
service for free or with paid subscription. These services can predict the market at least 5 days out, at some
unknown confidence interval.
Team’s Solution
Our team seeks to implement some form of an AI-like predictive software to forecast stock value ranges. The plan
is to design some form of neural network and decide how to train our algorithms. Our algorithm strives to achieve
a confidence interval of at least 70%, and implement an FPGA for calculations to efficiently produce the forecast
data. The predictive data will be displayed more easily than current options to benefit novice stock traders. With the
speed boost from the FPGA, users should be able to access more specific and precise data. Beneficiaries could
include: current stock traders, novice stock traders, and prospective stock traders.
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Munchi
Project Participants
Pete Aguirre II, Zul-Kifl Alidou, Cheyenne D’Cruz,
Jan Roces, Michelle Trinchera & Xuepeng Yan
Instructor
Dr. Andreas Stefik
Problem Identified
According to Hales et al., obesity was prevalent among 39.8% of adults and 18.5% of youth during 2015-2016 in the
United States. All of those who are obese are at risk of developing (or already have) type 2 diabetes, cardiovascular
disease, gallbladder disease, and various forms of cancer. Interestingly, health problems are not the only thing that
results from obesity. In 2006, it was estimated that treatment for obesity-related health problems costs the U.S.
between $147 and $210 billion a year.
Current Solutions
There are many solutions found in the current market that attempt to solve the obesity issue. These existing apps
are mostly divided into two parts: the first part focusing on healthy eating; and the second part encouraging
regular exercise. The healthy eating aspects of these apps recommend healthy foods for their users, have detailed
breakdowns of these foods, and even give their users the ability to create their own foods/recipes. The exercising
portion of these apps mainly feature articles to encourage their users to exercise regularly, and sets daily workout
goals for their users.
Team’s Solution
At first glance, our solution looks very similar to the ones already found on the market, but unlike the others, our
approach would actually cause people to lose weight. Our app mainly emphasizes two things: we encourage our
users to cook regularly, and to track the calorie intake for all of the foods they decide to cook. We encourage our
users to cook often because various studies conducted on home cooking show that people who cook frequently
tend to consume fewer calories than those who rarely cook. Additionally, our app lets users know specifically what
healthy foods they can cook
(along with their recipes) based
on the ingredients they provide
us with, rather than just giving
them a list of healthy foods to
choose from (like most of the
existing apps). Our app tracks
the calorie amount for foods
our users cook in order for us
to let them know how many
calories they’re consuming,
which in turn allows us to
recommend various exercises
to them based on their body
forms. To our knowledge, none
of the solutions in the current
market implement this strategy.
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Particle Engine
Project Participants
Ivanrey Mejia Barlongo, Brandon Belchar, Thomas Castro,
Christopher Choung, Jason-Kyle DeLara, Adam Kim
& Ryun Villanueva
Instructor
Dr. Andreas Stefik
Problem Identified
In its current form, the nature of the Quorum programming language has accessibility towards programmers of all
creeds. Quorum has many features that a current language has, but it lacks a particle engine. We feel that Quorum
does not have complete accessibility if it is missing components of its core platform. To this nature, that is why we
propose to create a particle engine.
Current Solutions
Current solutions are game engines with embedded graphic engines. These include Unity, Spark, Unreal, Frost etc.
They include everything necessary, to create a game with visual effects, such as shaders, visual blur, motion effects,
depth of bloom, explosion particles, etc. Every game developer needs to create a new and exciting game to appeal
to today’s gamer market. This requires new ideas for graphics, which creates the need for new game engines, and
thus new graphics engines.
Team’s Solution
The solution our team proposes will be an engine for a language that does not have one. Our engine will be a plugin to the current Quorum language platform. This plug-in will be composed of multiple class packages that will give
current users of Quorum the ability to generate visual particle effects. With this in mind, the users can determine the
end goal of our plug-in – whether that is to create a new game with flashy particle effects like fire, fog, and smoke,
or for academic uses such as scientific video demonstrations. Our solution is by no means grandiose with the
backing of massive corporate funds or multiple-person teams. What we can offer is a more detailed approach to a
given platform, and our major offering is that our services will be at the great cost of nothing.
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Search
Project Participants
Austin-Ryan Abendanio, Joshua DeLeon, Missael Gomez,
Prabhas Kumra, Bryan Lubay & Kevin Yanamura
Instructor
Dr. Andreas Stefik
Problem Identified
Search seeks to solve both the usage problem of physical media and the availability problem of various text-based
augmented reality apps. Physical media, like books, lose digital ability integration like text-based tools such as
image, web search, translation, and word search, due to their disconnect from technology. A selection of apps
like Search exist on the market; however, these apps only solve one problem each, and require users to download
multiple applications – one for each specific purpose.
Current Solutions
AR Magic Copy recognizes text through a phone’s camera and transfers found text to the phone’s clipboard. AR
Translator uses the live video feed from a phone camera to translate printed text to the desired language of the user.
AR Search implements a find function for scanned pieces of text.
Team’s Solution
Our team aims to produce a consolidated suite of various text-based augmented reality tools on the market.
Current solutions focus on sole features, with a lack of in-depth features with robust options. Our app focuses
on both integrating the useful features we have found in the wild into one app, and improving on current
implementations to cover features we found lacking during our competitive product research. Our solution aims to
benefit current users of text-based augmented reality apps, heavy users of printed media, and newcomers to the
augmented reality market.
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Sight Words
Project Participants
Leafen Mov, Trevor Mullaney, Nathaniel Raffinan,
Darren Wong & Justin Yee
Instructor
Dr. Andreas Stefik
Problem Identified
Teachers of second-grade students and beyond find some students possess little to no sight word vocabulary. This
causes young students to stumble on simple words while reading, due to their need to decode a word that they are
trying to say aloud. The goal of our project is to create a platform where young students can interact and engage in
activities that reinforce their ability to quickly recognize sight words.
Current Solutions
The iOS app “Sight Words” is a paid application that teaches sight words through one of six games. It can track
progress for individual users and has a difficulty scale. The web app “Sight Words Demolition” is a subscriptionbased service that vocally recites a sight word for the user to select from a set of choices.
Team’s Solution
Our team’s web application will be geared towards elementary schools, and as a web-based app will be accessible
to the Google Chromebook commonly seen in educational institutions. It will build on usability towards children, with
clear directions and positive feedback reinforcement. Instructors can build on the lessons by providing additional
vocabulary words.
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SmartDrobe
Project Participants
Edgar Arkelyan, Ronnie Hong,
Bradley Lewis & Ghali Tahiri
Instructor
Dr. Andreas Stefik

Faculty Advisor
Dr. SidKazem Taghva

Problem Identified
Our project seeks to create a smart wardrobe app that will help simplify users’ lives by enabling them to choose and
plan what to wear with a push of a button. The wardrobe app will be used to automatically generate matching outfits
for users with busy schedules, as well as help visually impaired individuals.
Current Solutions
There are a few apps that claim to be the ultimate wardrobe assistant, such as Stylicious, GetWardrobe, and
Smartcloset, but using each one of them during the competitive analysis part of the project showed us that a more
simplified smarter solution is needed. None of the apps in the market use machine learning technology, which
means these apps are not as smart as they claim to be. These apps still require users to manually generate their
own outfits, with their own added photos, and then they have to manually categorize and organize them.
Team’s Solution
Our team’s app will use machine learning technology to detect and automatically recognize the pieces of clothing
the user adds, and then categorize them based on type, color, and pattern, so users will not have to link in other
apps. Our app will also be able to generate and plan matching outfits based on weather, style, color, occasion, as
well as when they were previously worn. Our app will benefit people seeking a more stylish or fashionable look,
without having to invest as much time if the user has a busy schedule. This will also help anyone that needs to plan
their outfits ahead of time, and it will benefit visually impaired people.
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Social Network Site for Volunteering
Project Participants
Andres Breucop, Dennis Luong, Daniel Menendez,
Eric Schnackenberg & Laura Tovar
Instructor
Dr. Andreas Stefik
Problem Identified
Volunteers can be very helpful and are needed everywhere. Many people are willing and even happy to lend a hand,
but they are not always easy to find. Our goal is to create a product that makes it easier and more enjoyable to find
volunteering opportunities.
Current Solutions
There are a few websites already dedicated to listing volunteering opportunities. On these websites, users are
presented with a list of upcoming events and provided contact information for different organizations. Smartphone
apps with similar features are also available.
Team’s Solution
Our team’s social network website for volunteering aims to connect organizations and volunteers on an engaging
platform. Other volunteering websites lack the personal aspect our website is striving for. We will encourage our
users to get to know each other through their profiles and posts, and engage with organizations to participate in
local events. We want to make it possible for users to reach out to other individuals, and organizations to ask for
volunteers. By participating in events through our website, users can earn badges as they level up and keep track
of the total hours of service. Our product would allow users to express their interest to volunteering, share their past
volunteering experiences, and engage with others to create positive effects for their communities.
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Two-Tee
Project Participants
Joseline Ambrocio, Andreana Chua, Matthew Golez,
Gail Camille Guerrero, Tayler Kaneko & Su Kim
Instructor
Dr. Andreas Stefik
Problem Identified
Math tutoring services that are currently available on UNLV’s campus are offered by the Academic Success Center in
the Lied Library, Math Tutoring Clinic under the Department of Mathematical Sciences, and Engineering Lab Tutoring
in the College of Engineering. Despite the usefulness of these programs, they are open for limited hours during the
week and offered in set locations that may be inconvenient for, or far from students. Additionally, student to tutor
ratios can be high, and tutors who work for these programs help multiple students at one time.
Current Solutions
Current solutions that we have found on the market include Wyzant and Whiz Tutor, which are mobile applications
that allow students to find tutors for various subjects. These platforms provide basic information about tutors,
including their availability and rating by past students, as well as a list of all of the subjects they tutor. Whiz Tutor
also allows students to book appointments with tutors ahead of time and use a map to see how far potential tutors
are from them. However, these apps are not effective in allowing college students to find nearby tutors in real time,
and they are not popular at UNLV because they are not specific enough to UNLV’s classes and students.
Team’s Solution
Our team’s tutoring network app will facilitate peer-to-peer math tutoring services for students at UNLV. Similar to
platforms like Uber and Postmates, customers and service providers – or students and tutors – will be paired in
real time, rather than on a reservation system, so that students can find urgent help at any time, unconstrained by
campus tutoring centers’ business hours. Tutors can also make themselves available to students whenever they
like, as they are not
required to follow
strict predetermined
availability schedules.
Because the app would
support a tutoring
network that is specific
to a single campus,
students will be able to
find peer tutors who will
likely be familiar with
the school’s professors
and course materials,
making it easier for
students and tutors to
identify with each other.

27

DEPARTMENT OF
ELECTRICAL AND COMPUTER
ENGINEERING
PROJECTS
Department Chair
Dr. Biswajit Das
Senior Design Instructor
Dr. Ming Zhu

28

AES Encryption/Decryption In Hardware
Project Participants
Dayton Flores & Joseph Sharp Halpin
Instructor
Dr. Ming Zhu
Problem Identified
As technology becomes more involved in our lives with each passing day, issues of security arise along with it.
Protecting your data is essential to maintaining privacy and peace of mind. Relying on algorithms in software
exhausts processing resources, and can make for an undesirably sluggish user experience.
Current Solutions
The hardware-based encryption tools found in the current market alleviate the drawbacks of software-based
encryption, but are extremely expensive and limited to USB drives.
Team’s Solution
Our team’s solution involves the algorithm being implemented in hardware, while having a microcontroller manage
the files for the encryption/decryption device. The files will be able to be transferred from an SD Card or through
Bluetooth. This will benefit any consumer looking for a versatile and efficient solution for securing sensitive
information.
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Camera Mobilizer
Project Participants
Michael Johnson & Aaron Rogall
Instructor
Dr. Ming Zhu
Problem Identified
Our project is made to eliminate the hassle of manually moving a camera. There are moving camera stabilizers for
film, but they are on tracks for very specific scenes. This project will completely eliminate a set path for cameras to
follow, allowing for free moving shots from different angles.
Current Solutions
Some current solutions are hand-held stabilizers that users carry as they record or photograph. Another solution is a
track, where users place the camera on a cart and send it across a track for a man-made set.
Team’s Solution
Our team’s solution is to take the hand-held stabilizer and attach it to a cart, but take the cart off of tracks to
allow for various angles and heights for different scenes or shots. We will have two cranes on the cart to adjust for
proximity and height, so there can be more variety and angles in what the artist wants to convey. Since we have a
stabilizer at the top of the crane, we are able to take the cart off-track since the stabilizer will compensate for uneven
ground. This solution will provide more room for creativity, as well as ease of manpower to physically walk, or even
run for faster scenes.
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Flash Flood Finder
Project Participants
Nathan Hanuscin, Brian Lopez & Jose Mendoza
Instructor
Dr. Ming Zhu
Problem Identified
Just a couple inches of flowing water can knock a person off their feet, and cars can easily be swept away in fastmoving flood waters. Our project provides a way for people that live in areas where flash floods occur frequently
to know which streets are flooded. Around 75% of flooding fatalities are vehicle related from drivers trying to cross
flooded areas. Therefore, our app gives real-time information about which specific intersections are flooded and
guides drivers around the flooded areas.
Current Solutions
We are not aware of any solutions in the current market. Our design is simple, but unique. There are some websites
that give flooding predictions based on current rainfall, but do not provide real-time information about which specific
intersections are flooded.
Team’s Solution
Our team’s solution consists of 2 major components: our flood sensor and our Flash Flood Finder app. The flood
sensor takes in the flow rate of the water and determines if the street is flooded or not. This data is then recorded in
our app, which will allow the user to see which streets are currently flooded, and also provide directions that avoid
flooded areas. This product will benefit anyone who lives in an area where flash floods occur frequently, but still need
to travel during these times. This solution could potentially save lives and vehicles, which benefits individuals and
communities.
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Fluffy Finds
Project Participants
Jovanne Paul Dahan, Audie Ivanne Escala & Jeffrey Razon
Instructor
Dr. Ming Zhu
Problem Identified
Some pet owners have a problem checking whether their pets are in close proximity. This can also happen
with working animals or at animal shelters. It can become an inconvenience to all pet owners, or those working
with animals, when they cannot determine if their pet has left the house to go outside if the animal(s) are hiding
somewhere inside the house or shelter.
Current Solutions
There are popular pet trackers out on the market like: Whistle Go Explore and SportDOG Brand Tek. These devices
are either expensive or require expensive monthly subscriptions in order to use their tracker, which can add up, and
end-up being even more expensive than anticipated. These products can also carry many features, and add fees for
those features, like fitness and behavior tracking, which some customers find excessive and unreliable.
Team’s Solution
Compared to those products, our team’s product, FluffyFinds, is simple and easy-to-use for our consumers. Our
product is cost efficient and has all of the important features needed in a pet tracker. Additionally, FluffyFinds has a
door sensor, which no other pet-tracking products possess. It lets the user know whether or not the pet is inside or
outside of the house and will send a notification to the user whenever the pet enters or exits the house. If a pet is
outside, users are able to track its location through GPS capabilities. Our pet tracker also has a temperature sensor,
which is used to detect if the pet is currently wearing the device. FluffyFinds will ultimately benefit pet owners who
are looking to save money on a simpler pet-tracking product that will accomplish all of their pet-tracking needs,
without excessive features or costs.
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Solar Powered Water Filtration System
Project Participants
Nicholas Mingura, Marco Muniz & David Silic
Instructor
Dr. Ming Zhu

Faculty Advisor
Dr. Yahia Baghzouz

Problem Identified
In many under-developed and some developed areas of the world, access to clean water is a critical problem.
Unsanitary water can lead to disease and death, especially for vulnerable groups like children and the elderly.
Furthermore, with the access to electricity limited in many of these impoverished areas, purification options are hard
to come by.
Current Solutions
Currently, there are few products on the market that provide sustainable off-grid purification. The products that are
on the market are extremely large-scale and costly or are more ‘hobby/enthusiast’ oriented and equally costly. With
the market limited to either governments and large organizations or enthusiasts with money to spare, the vulnerable
peoples of impoverished or natural disaster stricken areas are left without much recourse.
Team’s Solution
The primary function of our team’s project will be to provide clean water filtration and purification in a sustainable
and affordable way. By using solar energy for power, our system will have a, nearly autonomous off-grid supply of
clean and purified water. The solar panel will provide the energy to run the purification system during the day, while
simultaneously charging the on-board battery bank for dark-hour usage to meet various environmental conditions.
Our system will be a more affordable option with minimal up-keep, to provide clean water to impoverished and
disaster-stricken regions.
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T.E.L.L: Translations for Efficient Language Learning
Project Participants
Shaquille Regis & Vincent Tuason
Instructor
Dr. Ming Zhu

Faculty Advisor
Dr. Sarah Harris

Problem Identified
Our project seeks to enhance language learning by providing an interactive interface that allows language learners
to practice speech and track translations offline in real time.
Current Solutions
Some solutions found in the current market are listed below:
• Ili – one-way translator
• mobile translator apps (Google Translate, Siri Translate)
• human interpreter or translator
Team’s Solution
Our team’s solution is better than current solutions because it will not require Wi-Fi connectivity unlike the mobile
translator apps, so even if you take this translator to a city in another country without any access to wireless
networks it will still work. Our product will also be better than Ili since our translator will work both ways (i.e. English
to Spanish, Spanish to English) whereas Ili only works in one direction which limits the continuity of a conversation.
The interactivity with the device also allows users to track their translations as a tool for learning the language being
used. Lastly our team’s solution is also better than a Human Interpreter or Translator because it does the job of not
only a translator but also a scribe since its able to record input and output sentences. Having a translation device
will also be better in the long run in both price and versatility.
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Hestia: Animatronic Voice Assistant Friend
Project Participant
Ginger-Marie Wilkins
Instructor
Dr. Ming Zhu

Faculty Advisor
Dr. Biswajit Das
Technical Advisor
Dr. Paul Oh

Problem Identified
In the realm of in-home voice-assistant services, there are a few good options with versatile functionality; however,
none seem to take into account users’ physical engagement and enjoyment when it comes to interacting with the
service. The devices which support these voice-assistants are utilitarian in nature: abstracts shapes or dark obelisks
relegated to a dusty surface in the home.
Current Solutions
Currently, there are no commercially available solutions. There have been attempts in the form of tabletop robots
that would be able to learn language and users’ needs from the members of the household as they were used;
however, these devices were more abstract in character design and, in the end, ran out of funding before a full,
stand-alone voice operation system could be developed.
Team’s Solution
Hestia is designed as a human-like character, who will
interact engagingly with the already familiar voice commands
of pre-existing services. Hestia stands as an extension to
personality-less objects, as a way to improve the humanity of
virtual services by encouraging interaction in a natural way,
and thus increasing the enjoyment of use. She would be able
to “sing” to music, “play” games, and “converse” with users,
as a way to “bridge the gap” between the abstract concept
of the disembodied voice-assistant and the members of a
household. Hestia is intended to connect with a pre-existing
voice-assistant service, meaning that a stand-alone voice
assistant would not need to be developed, and only limited
programming needs to be developed for her utilization. Further,
by allowing the household to continue using their existing
voice-assistant, the need for users to learn new commands or
change subscriptions is eliminated. Previous attempts at this
kind of solution, such as “Jibo”, have fallen victim to the high
cost of developing a voice-assistant system, and therefore,
never reached consumer markets. Eliminating this overhead
allows the animatronic element to be convincing, while also
limiting the need to build a following or market in competition
with well-established, in-home voice-assistant services.
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High Flyer
Project Participant
Thomas Fairchild
Instructor
Dr. Ming Zhu
Problem Identified
High Flyer is the name for the common carnival game in which a player uses a mallet to strike one end of a lever,
launching a small weight on a track, in an attempt to ring a bell on the top of the track. The taller the track, the more
appealing the game is for players, while also being more physically demanding. In a strictly mechanical system,
there is a limit to how high the track can be, while still having an achievable goal.
Current Solutions
Lowering the friction between the track and car, decreasing the weight of the car, and improving the efficiency of the
lever system are all current methods of allowing for a higher track (while still making the ultimate goal of “ringing the
bell” achievable).
Team’s Solution
By making a digital High Flyer, with an electronic force reader measuring the impact, and a separate winch system
controlling the movement of the pendant, the game can be scaled up to literally the size of buildings or even
stadiums. Having the pendant travel such a large distance would make the game much more intriguing for potential
customers. By using wireless communication between the base system and the winch system, the two units can be
quickly powered independently, and then easily calibrated to a new location, allowing for temporary installation at
different venues with different heights. The system presented here is a proof of concept for a large-scale commercial
design.

37

Smart Strip
Project Participants
Armand Arnau, Sandra Ibraham, Michelle Tran
& Madison Wilson
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Si Jung “SJ” Kim

Problem Identified
Recent trends show an increasing interest among Las Vegas tourists in other forms of entertainment besides
gambling. Additionally, the historical and engineering significance of certain attractions, such as the LINQ High
Roller, are generally not advertised to tourists.
Current Solutions
There are existing mobile apps that serve as dedicated tour guides for Las Vegas, but none that provide an
interactive experience.
Team’s Solution
Our team is creating an app that will apply GPS-based augmented reality (AR) to the Las Vegas Strip, in order to
convey more accessible, consolidated information about certain attractions on smartphones and tablets. We will
utilize AR’s potential as a learning platform, so that app users may also view specific historical and STEM-related
information for these attractions, alongside general information such as location, pricing, service hours, etc. The
device’s camera will be able to scan and identify certain attractions from a distance and superimpose virtual data
(text, images, videos, etc.) on top of them. The goal is not to replace existing tour apps, but to supplement them in
order to offer a more personal, interactive experience for those who are not familiar with the Las Vegas Strip.
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Building a Better Microwave
Project Participants
Tammra Hoff & Mohammed Islam
Instructors
Dr. Zhiyong Wang & Dr. Ming Zhu

Faculty Advisor
Dr. Robert Schill

Community Advisor
Stan Goldfarb
Problem Identified
When a microwave oven is used to heat a material (i.e. food) there are hot and cold spots. The material is not heated
evenly. There is also wasted energy that is not heating the material at all.
Current Solutions
Current Microwave ovens rely on either a rotating plate or a rotating fan to try to distribute the microwave energy.
Along with these methods, current microwave ovens rely on convection after the heating process. In most cases, it
is expected that the material will be left to sit for a moment so that the heat can spread through it.
Team’s Solution
Our team’s solution is to create a microwave oven that has a different cavity shape than normal. This new cavity
would direct the microwave energy towards the center of the cavity where the material sits so that the material
would be completely heated solely by microwave energy. This directing of the energy would also help to reduce the
amount of energy that never reaches the material and is therefore wasted. This new, more efficient microwave will
benefit many people. Microwave ovens can be found in 90% of American households, as well as in restaurants and
convenience stores worldwide.
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Dook Robotics: Computer-Vision Enabled
Autonomous Poop-Scooper
Project Participants
Eric Becerril-Blas, Ameera Essaqi, Brandon Herrera, Austin Janushan, Esdras Morales,
Mikian Musser, Zoyla Orellana & Giovanny Vazquez
Instructors
Dr. Andreas Stefik, Dr. Zhiyong Wang
& Dr. Ming Zhu

Faculty Advisors
Dr. Woosoon Yim
& Dr. Evangelos Yfantis

Problem Identified
According to the National Pet Owners Survey, produced by the American Pet Products Association (APPA) in 2017,
the percentage of households with dogs was 68%; this translates to the number of households with dogs being 60.2
million. This means that about 60.2 million dog owners have dog waste that they have to pick up by hand. There are
more than 25 dog parks in Las Vegas alone, and these parks are either kept clean of dog waste by the dogs’ owners
or by the parks’ owners.
Current Solutions
Only one competitor in the market currently exists, Beetl Robotics. Beetl robotics has kept most of their overall
function of their product hidden, but from the demonstration videos provided, it seems to implement a form of
object recognition through a single camera. From here, it implements a retracting globe capsule to collect the pet
waste. Any further procedures, including removal of the collected waste, are not demonstrated in product videos.
Team’s Solution
Our team’ solution will implement computer vision to detect waste, and will have the added feature of an ultrasonic
sensor for object avoidance. Although Beetl Robotics seems to use computer-vision as well, it is unclear whether
Beetl has incorporated object avoidance into its design; therefore, this function will improve the autonomy of the
robot. In addition, by incorporating a vacuum into our solution, we intend to eliminate the effect Beetl’s design has
on grass terrain, which is
that of stripping away grass
when collecting the poop.
Furthermore, our team’s
design seeks to make the
process of removing any
waste from the robot, as well
as cleanup of any scooper
mechanism, far simpler by
having an easily removable
nozzle that can be rinsed.
Overall, Dook seeks to make
the life of a pet owner simpler
by removing the hassle of
constantly having to clean up
after their best friend.
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MUON Tracker
Project Participants
Paul Geldmacher, Rocky Gonzalez
& Dillon Rankin
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Ke-Xun Sun
Technical Advisor
Andrew Green

Problem Identified
The Position Sensitive Muon Detector seeks to prevent the trade of high energy nuclear elements including Uranium,
Plutonium, and etc. The Position Sensitive Muon Detector will be able to detect the muon particle, which is a highenergy cosmic particle, from various angles in space that are able to penetrate through high-density materials, such
as metal. By being able to detect the trajectory the muon particle passes through, its diffraction pattern may be
utilized to map the materials it passes through. This concept is similar to X-ray diffraction used in medical practices;
however, X-rays are not able to penetrate high-density materials unlike muon particles.
Current Solutions
The current market for muon detection can be found in security clearance, regarding the transport of goods.
However, muon detection in security clearance utilizes drift-tube technology as opposed to electronic-size models.
The size of drift-tube technology is as massive as a building that is able to contain a large semi-truck. The structure
of this technology prevents mobility and is typically built as a checkpoint on certain roads. This technology has also
been found in the mapping of hidden chambers within the ancient pyramids in Egypt but faces the restraint in ease
of mobility for muon detection.
Team’s Solution
The Position Sensitive Muon Detector is better than the current solution, drift-tube technology, because its
electronic-size model creates ease of mobility, which is a problem for the current solution. Our team’s solution
will be more useful due to its reduced size, create practicality for transportation from one location to another, and
save money due to the cheap cost of electronic-sized components. Currently, there is interest with MSTS, who
are contracted under the Department of
Energy, to research more into this topic. This
project design could be used to replace the
current model, drift-tube technology, for
muon detection. Since this project would be
implemented to ultimately prevent the trade
of high-energy elements, the Department
of Energy and Department of Homeland
Security would benefit from this design.
More importantly, this project would be used
to further ensure the security and protection
of the country; thus, everyone in the country
would benefit from this project’s design.
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American Bio Engineers Crash Simulation Sled
Project Participants
Michael Jorgensen, Cole Vigil
& Conrad Salboro
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. William Culbreth
Community Advisor
Brian Jones

Problem Identified
Current car accident crash simulation sleds are expensive and immobile, require a large amount of space, and are
often built into the foundation of a building. When a low-speed crash simulation is needed to test car seats against
minor cervical, back, or soft tissue injuries, no viable options are available.
Current Solutions
Current crash simulation sleds in use by agencies, such as the Insurance Institute for Highway Safety (IIHS), are
extremely expensive and large, and require specific testing areas. Purchasing used vehicles is currently the most
common way of testing low-speed impacts outside of massive research facilities.
Team’s Solution
Our team’s solution utilizes a mobile chassis built to accommodate a variety of different seats in different
arrangements. The chassis and supporting infrastructure are completely mobile and can be reassembled at different
locations with relative ease. The entire solution costs in the thousands of dollars, instead of the current price tag
of similar systems, which cost in the tens of thousands or even hundreds of thousands of dollars. The sled is able
to reliably simulate impacts in a consistent manner. The ability to simulate an impact for expert witness testimony
at the exact severity, orientation, and seat design that occupants experienced during an actual crash is invaluable.
Engineering firms, particularly smaller ones, will benefit greatly from being able to simulate low-speed impacts inhouse with a relatively cheap solution.
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Bark Box
Project Participants
Prudence Moe, Terrence James Pascua
& Nickelle Reid
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Darrell Pepper

Problem Identified
Home burglaries can be avoided by implementing theft deterrents, which are often costly or complicated. Many
people own dogs as a means of security in their homes. The Barking Box provides a security solution for those who
can’t afford traditional security measures and who also can’t or don’t wish to own a dog.
Current Solutions
Solutions on the market that already exist include several models, of varying quality, that play pre-recorded barking
sounds when triggered by motion. Additionally, there are door-bell security systems such as Ring and Vivant,
although these systems only make video recordings or streaming files of potential intruders, and do little to deter
theft.
Team’s Solution
In addition to playing pre-recorded barking sound files, The Barking Box also contains a mechanical component that
emulates a dog scratching at the door as an intruder approaches the home. This product will benefit anyone that
wants to protect their home without adding the responsibility of caring for a dog. People with dog allergies or renters
that aren’t allowed to keep a dog will benefit from this product.
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Cryotherapy Elbow Splint
Project Participants
Nicholas Clark, Ryan Hasler, Jodi Heiman
& Kalli Ramos
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Yi-Tung Chen
Community Advisor
Dr. Anis Khair

Problem Identified
In the US, over nine million people suffer from joint trauma each year. Swelling at the site of an injury can cause
further tissue damage and complications if not treated immediately. This can mean a much longer recovery period
for the patient and increased health care costs.
Current Solutions
Current solutions to joint injury treatment are limited to braces and splints that immobilize the affected area, and ice
packs that reduce pain and swelling. Ice packs do not remain at a constant temperature and can slide, slip, or fall
off the injury site if not secured. Because of this, injuries are often undertreated, which can result in slower recovery
and possible future complications.
Team’s Solution
Our team’s solution uses thermoelectric technology to provide constant-temperature cryotherapy by cooling a fluid
to freezing temperatures and cycling it to the injury site. This insures treatment is applied directly to the injury for a
full 12-15 minutes at a time, and our product will be ready to use again immediately.
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Energy Salvage System (ESS)
Project Participants
Jake Mumy & Damon Spilsbury
Instructor
Dr. Zhiyong Wang

Faculty & Technical Advisor
Dr. Yi-Tung Chen

Problem Identified
There is currently a lack of affordable methods for heating pools. Traditional pool heaters, such as gas and electric
heat pumps, can cost hundreds of dollars per month to run. The Energy Salvage System (ESS) intends to provide an
economical alternative to traditional pool heaters, and/or supplement traditional pool heaters, to reduce operating
and maintenance costs.
Current Solutions
Currently, solar pool heaters have achieved a similar solution to our project. The only costs associated with solar
pool heaters are the pumps used to cycle water through them, and since solar pool heaters are typically tied into
an existing pool pump, the operating costs are negligible. However, another option like ESS is needed to allow pool
owners to maintain better control over pool temperatures. Further, ESS may outperform solar pool heating depending
upon the size of the homeowners condensing unit, as well as the environment, and orientation of the home. An
incidental benefit is aesthetic, as ESS may be concealed and not visible from streets, unlike solar pool heaters.
Team’s Solution
Our team’s project develops an affordable alternative to traditional pool heaters by salvaging heat ejected from a
home into pool water by a common condensing unit. With an estimated 80% efficiency (based on our mockup of
the solution, given that a typical home has a three-ton condensing unit and 10,000-gallon pool), our device will be
capable of heating a pool 0.345 degrees Fahrenheit per hour at negligible operating costs. Our solution is superior
to current solutions (solar pool heating) because it allows for greater control over the pool’s temperature, has the
capability to outperform solar pool heaters, and is more aesthetically pleasing in most scenarios. This is beneficial
for the consumer because not only does it provide extraordinarily low operating costs, it is also environmentally
friendly, as it requires very little power to operate in most cases.
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HF-2P Toilet Seat Lifter
Project Participants
Abrar Ahmed, Steven Heck, Kevin Rosas
& Natanial Woon
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Terry Kell

Problem Identified
The HF-2P Toilet Seat Lifter’s purpose is to provide a hands-free solution to lifting a toilet seat. One of the biggest
problems to keeping a toilet clean, is that men fail to lift the toilet seat before using it. Lifting a toilet seat is not as
simple a task as one might think. Depending on the user’s and toilet’s condition, this task can be complicated.
Current Solutions
Currently, there are existing products on the market that aim to solve this problem, but fail to deliver with regards
to reliability and convenience. The similar mechanical toilet seat lifters commonly fail to lift the seat completely, and
are plagued with part-failure due to material choice, design, and/or poor construction quality. The more expensive
electrical toilet seat lifters frequently have sensor and battery issues causing them to malfunction. Based on the
reviews of existing products, one would need to spend at least $600 to have a reliable system.
Team’s Solution
Unlike similar products, the HF-2P Toilet Seat Lifter will rely on a mechanical approach, with the use of springs.
This ensures that our product will reliably and successfully lift the toilet seat, without the fear of failure. The HF2P is designed to be a universal add-on for a toilet system, and will work with most available seat types on the
market currently. This allows users to keep their existing toilet seats and reduce potential waste. Additionally, the
quick release feature of the HF-2P allows the user to quickly and easily disassemble the lifting mechanism for
routine cleaning. The HF-2P Toilet Seat Lifter is designed to address this issue. This foot operated device eliminates
the need to bend over and manually lift the seat, ultimately promoting hygiene for both the user and bathroom
environment. Additionally, the HF-2P ensures ease of use for the elderly, disabled, and children, with the use of a
required low-force input. The HF-2P is designed to provide a reliable, easy-to-use toilet seat lifting mechanism,
and is projected to cost considerably less than the existing alternatives. The HF-2P is designed to have multiple
versions, so that it is available for both residential and commercial settings, allowing the product to reach a wide
variety of users.
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Knee Implant Tester
Project Participants
Michael Gehrke & Rick Sellers
Instructor
Dr. Zhiyong Wang
Problem Identified
Inexpensive machines for testing knee implant specimens do not currently exist. Additionally, current implant testing
machines are large, industrial-type equipment.
Current Solutions
Currently, machines exist for this type of testing, but they are very large and extremely expensive. The existing
implant testing equipment is designed for large-scale testing of mass-produced implants. Due to the up-front
capital investment in such machines, they are not available for small-scale testing of new implant materials.
Team’s Solution
The Knee Implant Tester is smaller and lighter, and therefore, more convenient than existing designs, for use at
a university for ongoing research activities. These activities include testing the reliability of Chronoflex and other
FDA-approved 3D-printable materials. Our team’s solution will provide a low-cost, convenient product, not currently
available on the market, for use in UNLV (and other university) research labs. In a small-scale lab with a 3D printer
and our machine, a potential implant specimen could be taken from the 3D printer directly to our machine, and
a fatigue analysis could be conducted immediately. This design could benefit anyone researching new implant
materials.
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Pool Filter Cleaner
Project Participants
David Escobedo & Fabricio Lu-Salcedo
Instructor
Dr. Zhiyong Wang

Technical Advisor
Dr. Yi-Tung Chen

Problem Identified
Our team’s project seeks to reduce the time it takes to clean a pool cartridge. It also seeks to improve the efficiency
of dirt removal from the cartridge and reduce the amount of water required to clean the cartridge. It will be able to
clean various standard sizes of the Hayward and Pentair product lines.
Current Solutions
There are two current solutions on the market. The first one is a hand-held comb device named “Aqua Comb Pool
Cartridge Cleaner Tool,” which is attached to a hose and the comb is essentially used to scrub out the dirt with
water running through its bristles. The second is a container named “Neoterics Blaster 3000;” this device uses a
hose connection that runs water to nozzles, and the centripetal force caused by the water cleans the cartridge.
Team’s Solution
Our team’s device is better than the “Aqua Comb Pool Cartridge Cleaner Tool” because it will save water by
covering more spray area using nozzles. Similarly, our device is better than the “Neoterics Blaster 3000” because
it will clean by using high-pressured water and thermoplastic nozzles that spray water more efficiently than drip
nozzles. It will also provide greater coverage by having a nozzle assembly that will move horizontally; thus, allowing
various sizes of cartridges to be cleaned efficiently. Lastly, our solution will be manually rotating, which will provide
greater precision when cleaning. Our device will be more efficient in cleaning the pool cartridge, while saving water.
This solution will benefit both commercial pool technicians and residential pool owners, since a pool cartridge
requires cleaning, with or without pool technicians.
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Power Assisted Wheelbarrow Kit (PAW Kit)
Project Participants
Kevin Cruz, Carlos Luevano-Escoto, Vladan Lukic
& Matthew Sunga
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Woosoon Yim

Technical Advisors
Dr. Pushkin Kachroo & Terry Kell
Problem Identified
The wheelbarrow is an age-old design, which allows for the transportation of heavy materials, and allows for
versatility during translation. However, its use requires a strong individual, and if the job requires multiple trips, it
becomes exhausting. Additionally, using a wheelbarrow is a difficult task when the weight is excessive or the terrain
is uneven or at an incline. The Power Assisted Wheelbarrow Kit (PAW Kit) is a simple solution for whoever seeks to
carry out small-scale projects without tiring from the labor, or wishes to avoid the costs of buying or renting a skidsteer loader or other heavier machinery.
Current Solutions
Current solutions in the market consist of two-wheel or four-wheel electric-powered wheelbarrows, with cost ranges
from $700 to $5,000. Alternatively, some people opt to use skid-steer loaders, which cost about $200 per day
to rent, or anywhere from $20,000 to $65,000 to purchase. Additionally, wheelbarrow kits in the market allow for
the installation of an extra wheel to the front assembly, which helps with the balance of the wheelbarrow, but still
requires an individual strong enough to lift and push the wheelbarrow.
Team’s Solution
Our team’s solution is a kit that is designed to attach to
a regular wheelbarrow, which many homeowners already
have. The PAW Kit will upgrade a regular, mechanical
wheelbarrow into a power-assisted wheelbarrow. This
preserves the compact design and versatile qualities of
the old wheelbarrow, but adds an electrical-mechanical
assist. A streamlined installation process, combined with
a 3,000-watt motor, ensures that practically anyone can
upgrade their wheelbarrow and get the assistance they
need, without having to break the bank.

51

Rocking Bed
Project Participants
Bon Terrence Malimban, Dalton Rhodes, Michael Suffrant
& Matthew Wasiuta
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Georg Mauer

Problem Identified
Around the world, people have issues falling asleep, due to sleep disorders, or simply because they can’t fall asleep
fast enough. They toss and turn for hours, losing precious, valuable sleep. There are sleep medications that have
shown promising results, but for patients who have allergies to these drugs, have tried them and they didn’t work, or
choose not to take them and look for more natural ways, the options become limited.
Current Solutions
Current solutions to the problem are bed alterations. The most common and popular are Tempur-Pedic beds, or
beds in which the softness or hardness can be adjusted with the touch of a remote. There are also beds that sway,
made purposefully to create motion, so the user may experience better sleep. However, the prices are high for all of
these products, costing a thousand dollars or more.
Team’s Solution
Our team found studies showing that rocking motions have been tested in the past with promising results, but
no product has ever been put on the market. With further research we found that there is only one, barely similar,
patent online that resembles a rocking-like motion for a bed, but our design and cost parameters make ours quite
different. It is hard to compare our project to other products on the market since it is unique. The frame for our bed
will be entirely custom built, but can use any available mattress type. Our final design shows how the traditional
legs of the bed frame are removed, and the underside resembles a slightly rounded frame to allow for the rocking
motion. Within this frame, right below the mattress, will be the mechanism in which a weight will be turning in circles,
causing the bed to move from side to side as the weight shifts around.
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Self Sanitizing Door Handle
Project Participants
Stephen Bernauer, Justin Franks
& Devon Scheg
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Darrell Pepper
Technical Advisor
Mark Buttner

Problem Identified
Currently, public door handles are dirty, carrying lots of bacteria that can be transferred from handles to hands. Our
project seeks to disinfect door handles to cut down on the transfer of disease among the public. Door handles are
used everywhere from bathrooms to hospitals, and can hold bacteria anywhere from gram negative (E. coli) to spore
bacteria found in hospitals.
Current Solutions
Current solutions include certain metal door handles that utilize the oligodynamic effect (such as copper). Other
solutions are disinfectant wipes and gels. There is also a self-sanitizing door handle at Eddies World in Barstow.
They have a door handle that pulls the outside coating into the inside, which uses automatic sleeve dispenser
technology. This means that there will be a need to replace the material inside of the door handle often, which will
create a lot of waste very quickly. There are no lights on the handle so it is clear that their model is not using our
technology that requires light to activate it.
Team’s Solution
Our team’s solution is to use a door handle coated in TiO2 and illuminated by UV-A/B light to induce a photocatalytic
reaction to clean the handle’s surface. This is better than current solutions because using sanitation wipes can be
wasteful and expensive, and using copper handles could become very expensive without providing the same level
of sanitation, as they require 24-hours of no contact to fully sanitize. Our door handle is set to clean in-between
human interactions, thus making it a cleaner option when compared to the sanitation wipes used to clean public
door handles. It would also be better
than the type of handle at Eddie’s World
because it would require less upkeep,
due to the amount of times they will
need to change the sanitized paper.
Our solution aims to be a more cost
efficient and practical way to sanitize
door handles with low maintenance. The
cost for upkeep would be to change
the batteries every 2 months (2 AA
rechargeable batteries, costing less than
$10), and rechargeable batteries could
be used to save on waste.
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Triangular Car Jack
Project Participants
Kevin Alonzo, Alec Dillard
& Bhrad Ramazani
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Brendan O’Toole
Technical Advisor
Terry Kell

Problem Identified
The redesigned car jack will reduce the chances of catastrophic failure associated with traditional scissor jacks,
which is found near the base, due to their gears un-meshing from normal wear. The lower arms meshed with gears,
used in common scissor jacks, will be replaced with a bearing system. The overall goal is to improve the safety and
practicality of the jack, so a person with little-to-no experience may lift their car with minimal difficulty.
Current Solutions
Current solutions found in the market include various jack designs such as hydraulic trolley jacks, floor jacks,
and bottle jacks. For a scissor jack design, a solution includes reinforced material and build quality used in the
manufacturing process.
Team’s Solution
The new design will eliminate the lower two arms of the scissor jack, which in-turn, will remove the meshed gears.
The meshed gears located at the base of the jack are one of the biggest flaws. Failure of these gears will occur
overtime from natural wear-and-tear. Our design will introduce a new base that includes a track member, allowing
the two arms of the jack to uniformly slide, providing a vertical height displacement. The consumers that will benefit
from our jack include drivers who are inexperienced with the tool. The new design will ensure safety and reliability to
its users.
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Variable Throat Rocket Nozzle (VTRN)
Project Participants
Brandon Fallon, Marianna Rodriguez-Sifuentes
& Edgar Salas-Sanchez
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. William Culbreth
Technical Advisor
Terry Kell

Problem Identified
Controlling thrust in rocket propulsion systems is dependent on the type of propellant in use. Solid rocket engines,
and some experimental ones, such as nuclear engines, have no reliable means of controlling thrust in real time. The
thrust of a solid rocket motor is only variable if the propellant grains are cast in a desired geometry with a variable
cross section, which can only be done in hindsight and provides no control system in active flight.
Current Solutions
While hybrid and bi-propellant liquid engines can produce variations in the thrust through control of the propellant
flow rates, no solutions have been successfully put in place for solid rocket engines. Proposed methods for
changing the area of a nozzle throat were patented in the 50s and 60s, but were not widely implemented, or were
used for jets instead of rockets. Most of these designs used the insertion of an object into the throat nozzle to
reduce the nozzle arc, requiring the propellant to flow around the object.
Team’s Solution
Our team’s solution to creating variable thrust is to control the throat diameter of the nozzle. Thrust produced by
an engine is a function of the exit velocity of the exhaust gases, and the flow characteristics of a Laval nozzle are
dependent on the geometry of the nozzle. Thus, varying the cross-sectional area of the throat creates variations in
the thrust produced by an engine. We accomplished this by integrating an iris mechanism into the nozzle’s throat.
The mechanism and its
contours were designed to
limit its interference with the
flow through the nozzle, as
well as sustain the forces of
the fluid flow. This method
is less disruptive to the flow
than solutions suggested in
the past. For rocket engines,
no current market product
utilizes a method of this
kind. This has the potential
to benefit small launch
companies in the industry,
students designing engines
in academia, and hobbyists.
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Weightless Smith Rack (Rate-Lift Device)
Project Participants
Julien Fontenot, Tamoor Gheba
& Chris Vincent
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Georg Mauer

Problem Identified
Workouts involving weight plates can be dangerous and time consuming, especially when the user wants to use
variable weight during their workout. We aim to increase the efficiency and safety of a traditional smith rack by
replacing the weights with digitally controlled resistance.
Current Solutions
The most common gym focused products on the market currently are weight-plate cable machines. These devices
are often safer than free weight machines, but only serve a single workout, and require a pause between weight
changes.
Team’s Solution
Our team’s device uses a generator with digitally controlled resistance, as well as a design that serves many
types of workouts. Our primary focus is to offer a safer and easier way to do multiple workouts in gym and home
environments. Our solution removes the need for bulky weight plates and dangerous weight changes while working
out. It also allows for the use of pre-programmed “smart” workouts, which can be personally tailored to users’
needs, as well as offering mid-workout information and advice.
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Wheelchair Conversion Kit
Project Participants
Myrene Dizon, Sean Mulvey
& Aphiwat Surruna
Instructor
Dr. Zhiyong Wang

Faculty Advisor
Dr. Woosoon Yim

Problem Identified
Accidents or old-age can lead to people having trouble walking or getting around. Wheelchairs are one of the
most common solutions for impaired mobility; however, the pushing-motion is unnatural and can often cause overdevelopment in the user’s upper body. Additionally, some users may not be able to produce the required force to
push themselves on a daily basis.
Current Solutions
Some solutions in the market include crutches, walkers, fully-electric wheelchairs, and other electric-conversion kits.
Crutches and walkers are affordable, but they provide less comfort than wheelchairs. Fully-electric wheelchairs can
be very costly, and conversion kits tend to cost upwards of $1500.
Team’s Solution
Our team’s solution is an affordable conversion kit than will allow a manual wheelchair to operate like a fully-electric
one. Manual wheelchairs have become very affordable in today’s market; however, their required uncomfortable
pushing motion and inconvenience are issues. Convenience is a key factor in our product. Our conversion kit will
greatly benefit those in need of a wheelchair, as well as those who want the convenience of electric-power, but not
the hefty price-tag that comes with it.
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